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SECTION d_ INTRODUCTION 

1. 1 DEFINITION OF CHARACTER GRAPHICS 

The term "graphics" broadly describes various types of 
pictures* line drawings* or other related visual madia. In the 
context of computing* graphics is the procass of generating these 
visual effects on soma display device via software control. 

Computer graphics »rm generally displayad on a video scraan 
This allows rapid manipulation of the display for raal-tima scraan 
updating* 'animations* ate. Printers ara not practical for any but 
the laast involved graphics displays bacausa they lack tha high spaad 
capabilitias of tha video display. 

"Charactar" graphics is tha craation of thasa visuals 
through tha arrangement or movamant of alphabetic* numeric* and 
spacial-purposa charactars on tha vidao scraan. Examples of thasa 
spacial charactars »r^ various gaomatric shapes* vehicle outlines 
(planes* cars* ate. >* and gaming symbols such as playing card suits. 
Non-character graphics raly on illuminating individual dots or 
squaras on tha screen* andhava no spacializad charactar capabilitias. 

1. E APPLICATIONS 

Tha applications of computarizad graphics fall into three 

fanaral catagorias: mathamatj.es* gaming* and fraa-standing graphics, 
hasa ara brlafly outlinad as follows: 

1. Mathematics - graphs* charts* histograms* 

plotting* graphic data raprtsantation. 
2 Gaming - arcada* vidao scora keeping* playing 

fialds* gama boards* simulations. 
3. Fraa-standing graphics - animations* complex 
non-moving images* and kaleidoscopic 
displays. 

1. 3 BRIEF DESCRIPTION - OSI GRAPHICS CONCEPTS 

Ohio Sciantific microcomputar systems employing aithar tha 
600 board <complata singla-board computer** or tha 940 Vidao board 
and 542 Keyboard combination offer advanced graphics capabilitias. 
Tha 540 and 600 boards utilize tha CG-4 charactar ganarator ROM which 
storas data for 856 gaphics charactars, Thasa includa uppar and lowar 

fase alphabets* numerals* punctuation* and ovar 160 gaming alamants. 
ha 542 and 600 boards contain spacial softwara-scannad (polled) 
kayboards which maka full usa of tha graphics dharactars and alphabat 
providad by tha CG-4 ROM. 

In graphics applications* a particular charactar is 
eallad to tha screen by POKEing tha character's coda numbar to tha 
address of tha vidao mamory location whara it is to be displayad. 
Tha coda numbars mr9 structured around tha standard ASCII system* but 
incorporate extra codas to accomodate the additional non-standard 
characters. During normal entry of alphanumeric data/ all alphabetic* 
and numerals »r9 available to the user through conventional 
keystrokes. Table 1-1 at tha end of this manual shows outlinas and 
codas for the 256 charactars provided by the CG-4 firmware. 

Table 1-2 provides data on tha Ohio Scientific CHALLENGER 
series microcomputers which utilize the model 346* 542* and 600 
boards. Conversion data is included for modifying older Ohio 
Scientific microcomputers to perform advanced graphics or keyboard 
functions. 



1. 4 FEATURES - 540 AND 600 VIDEO 

The Model 540 Video board contains 2K of memory dedicated to 
tha vidao display. This gives a 32 line/64 column format. A guard 
band has been provided on the lateral edges of the screen so that a 
full 64 columns ere visible. A minimum of 28 lines is normally 
visible on a true TV monitor. Where a modified television is used as 
a monitor* the vertical height control may require adjustment to 
display the maximum number of lines. Figure i-i at tha and of this 
manual shows tha memory mapping for the 540 Video board. Each square 
in the grid represents a location on tha vidao screen. 
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The 548 Video board is automatically reset to the 32/64 
format when the system is powered up. However, the 540 board can also 
operate in a 32 line/32 column format. The contents of the memory 
location 56832<dec) determines the format. When ur\ odd number from 
to 235 is stored in this location, the format will be 32/64. When 
the contents of this location is even, format is 32/32. This 
location can be addressed and altered via a POKE statement, either in 
the immediate mode or under software control. 

In the 32/32 format, the character addressing system is the 
same as that used in the 32/64 format. The major difference is that 
only the first 32 characters of each line are visible. The memory 
mapping for the 340 Video board in the 32/32 format is provided in 
Figure 1-2 (end of manual). The guard band and 30-line feature of 
the 32/64 format have been retained. 

The model 600 board contains a IK single-format graphics 
system. The video memory begins at D000(hex), or 53248(dec). 
However, the guard band feature has not been incorporated, and the 
visible character field consists of 21 lines of 24 columns. The first 
visible character in the upper left of the screen is accessed via 
address 33379(dec). The video memory map for the 600 board is shown 
in Figure 1-3 (end of manual). 



SEGXXON S GRRPHICS X MP l_E ME NX FIX X ON 

2. 1 BASIC POKE STATEMENT 

The OSI character graphics system utilizes the BASIC 
language "POKE" statement to access the video memory. The code for a 
desired graphics character is POKEd to a specific memory location. A 
typical PuKE statement assumes the form: 

POKE (address, base 10), (character code, base 10) 
EXAMPLE: POKE 54832,1 

The outline end code for each of the 236 graphics characters 
provided by the CG-4 ROM is given in Table 1-1 (end of manual). 



8. 2 PLOTTING TECHNIQUES 

Using POKE statements,, video memory maps, and graphics 
character outline/code number tables^ the user can generate program* 
for involved still images, Several short examples *r^ now provided 
for programming motion on the screen, These sample programs use the 
"square* character which is coded "161", The theories outlined can be 
•xpanded for more elabora+t programming. 

t, 8. 1 HORIZONTAL PLOTTING - 540 AND 609 BOARDS 

The following programs are intended for a system employing 
a 540 Video board, an3 can be run in the 32/38 or 38/51 formal Pot* 

systems using the 680 board, the video addresses 53699 and 33783 
should be substituted for 53830 and 53878 respectively, Refer to the 
video memory maps, Figures 1-1, 1-8, and 1-3 mm needed. 

18 REM— DRAW LINE LEFT TO RIGHT— „ / 4? C 2-772 

88 FOR X-53838 TO 53878 £,3k>n~ > > /~45 

30 POKE X, 161 

40 FOR T-0 TO 58: NEXT T: REM— "T" LOOP-TIME DELAV— 

58 NEXT X 

For a line from right to left, modify the program as follows: 

18 REM DRAW LINE RIGHT TO LEFT 

20 FOR X-53870 TO 53830 STEP -1: 

25 REM "X" LOOP COUNTS BACKWARD FROM 53878 

48 FOR T-8 TO 20: NEXT Ti REM— FASTER "T" LOOP— 



To Riowt a single square from right to left, add: 

43 POKE X, 32 

IS 5IH 32 IS THE C00E F0R * BLANK SPRCE 

47 REM--SQUARE ERASED BEFORE NEXT ONE APPEARS-- 

To move a single character left to right, change: 
20 FOR X*53830 TO 53870 



2. 2. 2 VERTICAL RND RNGULRR PLOTTING - 340 BOARD 



Vertical motion is achieved by POKEing characters into a 
vertical column. With the 540 Video board, contiguous vertical 
screen locations_mau.be accessed_via. video. address increments 

?ddresi 
ollowJ 



:«a coxumn. wixn xne 548 Video board, contiguous vertical 
i locations may be accessed via k video address increments of +64 
L . l?2S if i ct ±i u ' *"•*„ FOR-NEXT loop containing the vide© 
ises 8TEPs by +6f or -64. This point is illustrated bu the 
*lng program iritir to the video memory maps as needed) ¥ 



12 SIH---PLOTTING DOWN 

I! ESS**; 54 !? 8 T0 54888 8T " *4 

30 POKE X, 161 

22 E25J , S e .I°-28 ! NE * T T: REM— TIMING LOOP— 
22 P.2SS «' 32: REM— ERASES SQUARE™ 
©B NEXT X 

To plot upward/ change the following statements: 

i2 5iS~--E L 0TTING UPWARD 

20 FOR X-34286 TO 33248 STEP -84 

ens wu* Angular motion upward or downward can be plotted bu usina a 
FOR-NEXT loop increment other than +64 or -64. Motion at various 
CI tic «iJ"Hi"Jt»*Pi2*?* d b * "■*"!*»>• increments Shown in FigSrJ 
™iik-- +£. 8n»*&8&r* p lncr * m# . n $,~f h# . video address by a negative 
back ?o a lesSSr 5ddriSJ P * r ° m * num,ric,n « greater address 

-66 -65 -64 -63 -62 

+62 +63 +64 +65 +66 
FIGURE 2-1. FOR-NEXT L00° INCREMENTS - 340 VIDEO 

2. 8. 3 VERTICAL AND ANGULAR PLOTTING - 600 BOARD 

u4*k *A.n l i lZ^M Mm * 5 #chn f<)w» *^*t is use for creating vertical movement 

aii PoJlrf b ?«?« SKJfSfi^f UMd w i2 n th# 6 " board; fhat is, characters 
♦CI £2« d ,i nto vertical rows on the screen. The difference is that 

HincJ ee thi d is d !?:^i:^ 'i?** 1 * 1K r *^ #r **•>?« « stth tS: ?40 ls boi?d 

attflUmZ* •r&Jffff wh ±<= h *<=cess the video screen locations »rm 
iill # n n1 " Contiguous vertical locations are plotted via FOR-NEXT 

i 3?. Tnis technique is demonstrated by the following program: 



10 REM— PLOTTING DOWN— 

29 FOR X-33741 TO 34171 STEP 32 

30 POKE X. 161 

40 FOR T-0 TO 50- NEXT T". REM— -TIMING LOOP 

30 POKE X. 32:REM--ERASES SQUARE 

60 NEXT X 

Tha program may ba altarad to waka tha squara mova upward by changing 
tha following: 

10 REM— PLOTTING UPWARD— 

20 FOR X-34171 TO 33741 STEP -32 

Angular motion upward or downwind can bt plottad by "fl"? • 
FOR-NEXT loop ineramant othar than +38 or -38. ^Motion at various 
anglas to tha vertical Is achiavad by using tha incramants sh .2™wZ n , 
Figura 8-8. Whan writing a FOR-NEXT*ieop for upward motion, ramjmbar 
that tha loop must STEP from a numerically greater wide© addrass to a 
lassar addrass. 

-H -33 -32 -31 -30 



^^»- 




+30 +31 +32 +33 +34 
FIGURE 2-2. FOR-NEXT LOOP INCREMENTS - 600 VIDEO 

2. 3 SCREEN CLEAR TECHNIQUES 

The video can ba claarad by ona of thraa methods. Tha first 

of thas. is a iSltipl! scroll. The/second if aw •gj* n **fi2 third is" 
SftSTC POKE statement which fills tha screen with blanks. Tha third is 
•"fait miihinl lingua subroutine which giva. ^ri't^'SS?** virtus' 
clears. Each method has uniqua faaturas which suit various 
applications. Examples follow. 

2. 3. 1 MULTIPLE SCROLL 

This short FOR-NEXT loop will rapatitivaly scroll tha «creen 
until it is blank. This mathod is fairly rapid but it is 
non-selective. 

10 FOR X - TO 32 : PRINT i NEXT X 
2. 3. 8 BASIC POKE SCREEN CLEAR 

Tha following program claars the screen by POKEing •,_5|fjjj< 
spaca to video memory*loca*ions. Its •dventageis that "Itctiwj 
areas of tha scraan may ba arasad. It is somawhat slowar tnan *ene 
multiple scroll. 

10 REM— FIRST, FILL THE SCREEN WITH SQUJRES-- 

20 FOR X-33246 TO 33293' REM--F0R 600 BOARD, USE— 

81 REM— 34878 INSTEAD OF 33293— 

30 POKE X, 161 

40 NEXT X 

%% f?S-x5§S15 8 8 ?5 E IS 8 3^««--FO« tee toMo. use- 

61 REM— 34878 INSTEAD OF 33893 

70 POKE X, 32 
80 NEXT X 



2. 3. 3 MACHINE LANGUAGE SCREEN CLEAR 

Thy screen may be cleared uery rapidly by utilizing a machine 
language subroutine. . The BASIC program will execute tfie machine 



language subroutine when it 
"USR" function, such ms: 



encounters 



statement containing the 



19 X«USR<>0 



^2«2JS-i r ?!5; n Jhi*.." k C5i l 1 ?* hl *&f* f 4 * ut * s ° f system RAM must be 
reserved for the subroutine. This is done after the system is powered 

IS- t * d dress of the highest existing RAM minus 24 bytes. For 
example/ on a system containing 4K RAfl, 4895 - 24 - 4072 bytes. On a 
CHfJj" S£ n "*2£2&*, 8l< RRM ' llmi * th * "'•mory size to 8191-84, or 8167 

IrtS- I5?h?52 X ? j£H2^ g * pro i ran \ th !C st °5! f tn# d«i»il equiCalint; 
of the machine language op-codes in these 24 reserved locations A 
general-purpose program for a 4K RAM system follows. H *« W5 "* W » " 

£2 5ISI 0RE i K-1024 : N-4. i B-K*N : C-BV836-1 

15 POKE 11, 232: POKE 12, C 

20 FOR P-B-24 TO B-l- READ M:POKE P, M: NEXT P 

83 POKE B-2, dPOKE B-10, C 

30 DATA 169, 32, 160, 8, 162, 0, 137, 0, 208 

40 DATA 838,298,850,838 

50 DATA 240,15,136,208,244,169,208 

60 DATA 141, 240, 15, 96 




NOTES: 1. "N" 

2. "P" 

3. "M" 



number of K of system RAM, 

On an 8K system N«8; on a 16K 

system N»16, etc. 

the range of addresses to be 

POKEd with DATA. 

decimal values of op-codes 

stored as DATA. 



To test the program, 
statements: 



enter i-t and then the following additional 



1?2 SI2~^ F 2SiI- FILL THE SCREEN WITH SQUARES— 

342 £95 X"53248 TO 55295: REM— FOR 688 BOARD, ~ 

120 REM— USE 54272 INSTEAD OF 55295— 

130 POKE X, 161 

140 NEXT X 

2-52 HLM T0 850: NEXT T: REM— TIMING LOOP— 

160 X-USR <X>: REM— CALLS UP MACHINE LANGUAGE— 



8. 4 DISK SYSTEM GRAPHICS TECHNIQUES 

#i-w4Rii*I h . # JS*£ 1 !!i-8 c 5f** 1 '&i li *Y 2 f »*°red <***• *nd the overall 
«™i+T™ y °t..J disk operating fWfWii permit several unique graphics 
*R2 P rf?i22+<«J«? iSrSS**! 2 r# outlintd h^r: The first H-echnlqui is 
*£!« 4« +Ki°h«$L- R 5r T *J" t * t#M * r,t d *& to som# «creen location^ other 
23 # 2u2°*J2? b0 **5 m © f fnt screen. The second is the direct trmngf^r 
&»* h9 r22*iZlJ&i*2 m ?T oru contents to the disk, or from disk to video 
55i««*IST#- nl I4r SfUl 1 "" K? wMtd are for compatible with the Ohio 
T&SS&fiSiS! 45L: i SS.,2? #rat f n 8 systems, versions 8. and 3. 0. When 

IlS2 Rfi^iiS 9 -. J!5-.CS^i.* n J! &?!°.Li* r * #r Programs, alter the routine 
line numbers as necessary to fit the program. 

8. 4. 1 WRITE TO THE SCREEN - 0S-63D VERSION 8. 

m-m~-m i ~_I*f .£ oil 8£ ln « r «*«*in? PRINTs characters to »nij desired 

TSr,JTn«i oc J*i2 a Where several lines containing PRINT statements 9rl 
tine stops consecutive line of printed date ¥ begin* where the last 



18 REM— DIRECT WRITE TO SCREEN— 

11 REM— STARTING VIDEO *DDRESS=D300-- 

12 REM--RNY ADDRESS FROM D000 TO THE END— 

13 REM — OF VIDEO RAM MRV BE USED— 

£0 POKE 11860, 0: REM — LOW BYTE OF D300 — 
21 REM— INTO MEMORY OUTPUT POINTER— 
38 POKE 11861, £11: REM— HI BYTE OF D300— 
31 REM— INTO MEMORY OUTPUT POINTER— 

60 PRINT E »WHRTEvIr YOU WANT CAN BE DISPLAYED" 
70 PRINT "HERE: STATEMENTS, CHARACTER STRINGS" 

R0 PRINT "ETC " 

90 POKE 8708, D: REM— RESTORES OUTPUT FLAG— 

91 REM— TO VALUE IT HAD BEFORE THIS ROUTINE- 
NOTE: If a CONTROL-C is typed while this routine i « ™p,?£?2' 

the contents of memory location 870§ may not be + r«Jprjd. Di -£^ POKE 
may be encountered with scrolling. To restore the system, type POKE 
8708, £ (return) in the immediate mode. 

£. 4. £ MEMORY TRANSFERS - OS-63D VERSION £. 

The contents of the video RAM may be loaded to disk, or the 
contents of the disk can be loaded back to RAM through the following 
general-purpose routine: 

i|g E ^5iyi R gkM^i^N S V^ T r^i-pARAMETER- 

11 ^1 R&RBSaJKI NUMBER -ALWAYS 1~ 
50 POKE A+3,0- REM— START VIDEO - LOW BYTE— 
II POKE A+4,£08:REM— START VIDEO -HI BYTE— 
70 POKE A+3, SIZE: REM— SECTOR LENGTH -SEE NOTE 2— 
80 POKE 11B12,FUNCT:REM--USR DISPATCHER - NOTE 3— 
98 X=USR <X>:REM— CRLLS UP SUBROUTINE- 
ISO RETURN 



NOTES: 1. 



2. 



3. 



T ■ Free track number. Track numbers 

0-9 must be prefaced with a 9* 

i. e. 01, 82, 83. . . 69. 

Video memory size for 340 - 8 pages. 

Statement 70 is POKE A+3, 8 

Video memory size £g»\ 44 g ft M d ft $8 a 
pages. Statement 78 is POKE A+3, 4 
Following functions are selected du 
PQKEing the appropriate decimal value 



for FUNCT TO 11660. 



FUNCTion 


HEX 


DEC 


Output to Disk A 
Input from Disk A 
Output to Disk B 
Input from Disk B 


31 
2A 
Dl 
D7 


49 

42 

209 

215 



To load video memory to disk, routine ljj»« 
numbers must be sequenced after video program. 



2. 4. 3 WRITE TO THE SCREEN - 0S-63D VERSION 3. 

The following routine maybe used to PRINT a lija * t * r " t i n l 2 
at some video screen location rather than at the bottom. ,,,122 
starting point on the screen is specified as a hex address <see video 
memory maps ^s needed). 

10 DISK! "MEM, 0500, D300: REM OR UP TO 

20 REM— HIGHEST VIDEO ADDRESS—- 
30 PRINT #5, * LINE *•-" 



2. 4. 4 TRANSFER SCREEN TO DISK - 0S-63D VERSION 3. 

The following routine may be used within a program to store 
the contents of the video memory on disk: 

IB DISK! "SRVE T, 1 ■ D000/8" : REM— SEE NOTES- 
NOTES'- 1. T ■ Free track number. Track numbers 

from to 9 must be prefaced by Z> 

i. e. Si, 62/ 03. . . 09. 

2. 1 ■ starting sector (always 1>. 

3. D000/6 ■ Starting address. 8 pages. 

For 440 or 60S boards., use 
D000/4 

4. filter routine line numbers as necessary. 

2. 4. 3 TRANSFER DISK TO SCREEN - 0S-65D VERSION 3. 

The following routine may be used within a program to 
-trmnnfmr the contents of a disk track to the video memory. 

10 DISK! "CALL D000 ■ T, 1" 

28 REM— SEE NOTES -"TRANSFER SCREEN TO DISK" — 

2. S BASIC ERROR CODES - CHARACTER GRAPHICS SYSTEMS ' 

Table 2-1 lists a series of two-character BASIC error 
messages which are incorporated into character Graphics systems. 
These rmprmmmnt the same error conditions as the standard error codes. 
The form of the codes differs in th*t the second letter has been 
replaced by a graphics character. 



TABLE 2-1. BASIC ERROR CODES. 



CODE 



DEFINITION 



DD 



OV 



It 
CN 

LS 
OS 
ST 

TM 

UF 



D 



FC 


F"** 


ID 


1/ 


NF 


N-h 


OD 


Oi 


OM 


on 



Ok* 



SN 


S-» 


RG 


* \ 


US 


u*4 



i A 

T-| 



Double Dimension: Variable dimensioned twice. 
Remember subscripted variables default to 
dimension 10. 

Function Call error: Parameter passed to 
function out of range. 

Illegal Direct: Input or DEFIN statements can 
not be used in direct mode. 

NEXT without FOR: 

Out of Data: More reads than DATA 

Out of Memory: Program too big or too many 
GOSUBs, FOR NEXT loops or variables 

Overflow: Result of calculation too large 
for BASIC.' 

Snytax error: Typo, etc. 

RETURN without GOSUB 

Undefined Statement: Attempr to jump to 
non-existent line number 

Division by Zero 

Continue errors: attempt to inappropriately 
continue from BREAK or STOP 

Long String: String longer than 255 characters 
Out of String Space: Same as OM 

String Temporaries: String expression too 
complex. 

Type Mismatch: String variable mismatched 
to numeric variable 

Undefined Function 
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SECTION 
3. 1 THEORY 



RROGRRMMED KEV FUNCIONS 



• firmwarI-Jc2".d°S:it?h S «S?ri; d SSch"?.™* 5 0dt J, 6ee bo * rd "nt.in 
standard ASCII keyboard FigCre, 3- 5nd 3-?°«h«,*1i y similar to a 
switch matrices and keu faces Th. T^n JL2l £ * nou the layout* of the 
resides at marnory lo2.¥ioS C DFe0<h^> I o? §?Se8<d.c> h# P ° l! * d k ** b °^<* 

row of k.J^SfER.^Re - h S7 PO iaiSJa^° U |^;e* U ^;"i^ ly •<%•«•« —h 

2 # §&2: d f°i^ 38255 

statement can than trSsfJr control ?! JSLm'&i.i cl ?S^ # ' th# PEEK 

3. 2 CONTROL-C DISABLE 
monitor, th! !§NTR0? Ind^k.iS IShSfi'S*^" 1 " u * f* cond -"outln. uhich 



BASIC-IN-ROM 



POKE 338, X 



CTRL-Cl OFF 



ON 



VALUE 
OF 
X 



e 



0S-63D V2. 0, 2. 2 
6-DIGIT 



POKE 2073, X 



OFF 



ON 



96 



76 



03-63D V2. 0, 2. 2 
9-DIGIT 



POKE 2073, X 



OFF 



ON 



96 



76 



0S-63D V3. 
9-DIGIT 



POKE 2073, X 



OFF 



ON 



96 



173 



TABLE 3-1 IJgTRQL-C DISABLE FOR BASIC-IN-ROM AND 
DISK SYSTEMS - 600 OR 540/342 CONFIGURATIONS. 



3. 3 PROGRAMMING DIFFERENCES - 342 AND 600 BOARDS 



uMM Thasa differences ara 

addresses in Figures 3-1 and 3-2 

MS 9 * from 1 to 12e •« powers of 
■nS£*!5!: ""• *ht InvtrSM of tho 

which correspond to the computer 
•lightly. With the 542, a PEEK 



•iH h *afl*K5fii infl ro yJin» «r»d keyboard 

and 600 boards. These differaneaa 

programs which prouldl iptclHliSS 



r wiih C 2 # S4? 1 h«.^ # C2 W tnd column 
wiin a 342 board, these addra««*« 

two. With the 600 board, th!!! 

se tncountered with the 548 board 

«K!¥.m h!<!^ s * contl,ln . row «ddressSs 
system being programmed, 
nt multiple-key functions 
tatement takes the form: 



also vary 



<line> IF PEEK <37088) - <CA OR CB OR. . . ETC. ) THEN Clin, 



'^^7^^^^mu:B^B^^y^ 



H 



>? 



(*° 



* "^ a 
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$ra 


Kyi* 


e^ 


f<u 


CO 






p 


H 




'X 




rr 




10 


Ho 


10 


w 


K 




r-j 


w 


Lfl 


Xo 


m 


00 
CO 

u 


K 




CO 


U 


tf 


1 o 


rH 


5 


w 


$ 


CO 


3 




■i 


ST 




cm 



# 



<N 



/ H 



OS 



4 



K) jjfr *? /" 

128 64 32 16 8 4 
COLUMN ADDRESSES 
C7 C6 C5 C4 C3 C2 



CI 



C0 





1 
f A 2 . 


3^ 4^ 5j 


6^ 7j 




flj 


9 a 


IU 


• 


Yi 


8^ 










• ^ 


l A 


0^ 


lf a4 












MfJ 


%j 


£i 


x^ 








Xj 


HA 
Qa 


2 a 


\Y%ji 


H^ 


j^ 


1 \ 








I A 


Hj 


M A 








Q^ 


A a4 




• J D 

UFT RIQHT 








*ptJ 


aK Ai 


ivl a4 






CMIFT 

tOCN, 





















ONE- 
PLAYER 
GAME 
KEYS 



TWO- 
PLAYER 
GAME 
KEYS 



= KEY SWITCH 



V^, 






1/ 




NOTES: 1. Standard 53-key layout except: 

"HERE IS" deleted, "RUB OUT" at "HERE IS" location, 
"SHIFT LOCK" at "RUB OUT" location. 
2. "LEFT SHIFT" and "RIGHT SHIFT" separately decoded. 



FIGURE 3-1. SWITCH MATRIX - 542 POLLED KEYBOARD. 






12 



t"» 




r~ 


CN 




Pi 


H 






r-i 




to 


01 




Pi 


H 


co 




ro 


w 


LO 


CM 


CO 


K 


tN 


CO 




U; 


p 


--T 


CM 


3 


Pi 


(■*• 


o 


CO 


d" 


« 


ti 


c-l 






r-\ 
CM 




CN 
Pi 


CM 




H 

ai 


CM 




Si 

Pi 



4 



127 191 223 239 247 251 253 254 
COLUMN ADDRESSES 
C7 C6 C5 C4 C3 C2 CI C0 



f A 


2 j 


3 ^ 


4^ 


1 J 

5j 


%A 7 a 




I A 


9 A 


0^ 


• 


— j 


8»J 






• A 


\.A 


LF^ 


CRA 




1 






w a4 


I A 


R^ 


T ^ 


VA 


ma 


I a 






s J 


°a4 


F^ 


Q^ 


\Ka 


J J K J 




xJ 


c J 


V J 


*A 


H J 


M J ij 




oj 


aJ 


B J 


s»*cej 


/a 


• 

UFT 
WITT J 


P J 




NH^ 


CTJuJ 


escj 




««mt 1 cum 
shift J lock! 















ONE- 
PLAYER 
• GAME 
KEYS 



TWO- 
PLAYER 
GAME 
KEYS 



= KEY SWITCH 



#$ 



NOTES: 1. Standard 53-key layout except: 

"HERE IS" deleted, "RUB OUT" at "HERE IS" location, 
"SHIFT LOCK" at "RUB OUT" location. 
2. "LEFT SHIFT" and "RIGHT SHIFT" separately decoded. 



FIGURE 3-2. SWITCH MATRIX - 600 POLLED KEYBOARD. 
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<line> IF PEEK C57Q38) - <CA AND CB AND. . . ETC. ) THEN <line> 

Note that the OR expressions ha^e been changed to AND, but that the 
statements are otherwise identical. Following are two examples for 
programs which utilize programmed key functions. 



3. 4 DEMO PROGRAMS - KEVBOARD FUNCTIONS 

3 REM EXAMPLE NO. 1 ,_,„ -„-.»-» 

10 REM--DETECTS "G" SWITCH CLOSURE 542 BOARD— 

11 POKE 330,1 : REM--CONTROL-C DISABLE - SEE NOTE 1— 
30 K-37888 

%% WMkU 5 E Sr?85H*ae 8 F E RgS:Mr 8 M SEE NOTE 3- 

60 GOTO 30 I REM—GO BACK AND PEEK AGAIN-- 

100 PRINT "G-KEV PRESSED" I REM--SEE NOTE 4— 

110 POKE 330, : REM— -RESTORES CONTROL C— i REM— NOTE 1« 

NOTES: 1. For disk system, POKE proper CONTROL-C disable and 
enable <see Table 3-1). 

2. For 60O board, POKE K, 247 

3. For 600 board, IF PEEK <K> « 239 THEN ttf 

4. This line may trtnsf^r control to other lines. 

3 REM EXAMPLE NO, 2 

10 REM MULTI-KEV DEMO 

20 REM--CLEAR SCREEN BV SCROLL-UP— 

11 ^^U?^TIO^ N I.F W n.SEV 3-FIRE 7- E *IT» 

60 REM— ENTERPRISE IN TWO PARTS--- 

61 POKE A, 11 i POKE A+l, 12: PO* *"* 1° -gS .* NE EL X 
70 IF PEEK <K>-128 THEN 100 : REM--128 FOR 1" KEV-- 
73 IF PEEK <K>-64 THEN 200 i REM— 64 FOR 2 KEV— 
00 IF PEEK CKJ-32 THEN 300 i REM— 32 FOR _ 3" KEV— 
65 IF PEEK <K>-2 THEN 400 | g|M— § FOR "7" KEV— 

90 GOTO 70 s REM—GO BACK * ™K BGfllN-- 

100 POKE A, 32. POKE A+l, 32: A-A-l: GOTO 60 

200 POKE A, 32: POKE A+l, 32: A-A+l: GOTO 60 

300 FOR R-A+63 TO 35000. STEP 63 : POKE R, 189 

310 FOR X-0 TO 10 s NEXT X : POKE R, 32 I NEXT R 

320 GOTO 80 

400 POKE 530,0 : REM— RESTORE CONTROL C— I END 

NOTES: 1. For disk systems, POKE proper CONTROL-C 
disable and enable <see Table 3-1). 
2. To run this program on a 600-based system, make 
the following line number changes; 

31 FOR X-54051 TO 54071 STEP 2 i POKE X,246 I NEXT X 

50 K-57088 : A-53549 I POKE 536, 1 • POKE K, 127 

70 IF PEEK <K)-127 THEN 100 

73 IF PEEK <K>»191 THEN 200 

00 IF PEEK <K>-223 THEN 300 

90 IF PEEK <K>-253 THEN 400 . _ m mm 

300 FOR R-P+31 TO 54071 STEP 31 i POKE R, 109 
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JLU 



Ll 



11 



U 







1A 



LL 



lis 



ti 







t£ 



ti J3L tA 



_1L tfi. 



Ml I I 









-12. IX 




-ia. $jl JLtt 



as. ix 







jfe. tifl 



JL llL 



Jfl. t£ 



JL tli 



TABLE 1-1. OSI GRAPHICS CHARACTERS 
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SA U4 




2L tl£ 




21 ijc 




.£3 in 




21 ti& 






.25 til _2fc tiA 27 iiR 




2& fclL 





21 llD Jfl HE 




_3L tlL 



J2L la 






31 L2L 34 '4t22 -25. 423 







-li$a 



jl 425 ja $a 



ji in 







40 126 



.j4l ta- 



.42 i2A 



ja iiB 



iii^ 




=!;! 





r 


1 










4- 


-. 


■ 


_ 




i 


i 






















r 














l 












J J 













JA iZ£ 



js. kD ^& tii _ii tar 







46 yg 



4a tii 



-sa i£ 



JL t33 







12 y* 



J3 IX JL to 



Ji taz 







-SfiL t» 



^2 ta 



^ i3A 



.si tie 



17 







£0 is 



£L t2G &£ t3T ^i t2f 







£A_ 140 



.65 t4i _&£ 142 67 J43 





P ■■■■■£ 



111; 




££_ til 



_£l! l4£ 



J0 14£ 



JL fc42 







J&. tifi 



J2. £43 JZ± tia 



JZ5. i4b 







J&.$4£ 



JL $4fi 7a *4E 



II t4f 



18 







M 150 



_SL tSi 



82 452 



_83 155 







84 3,54- 



-fii 155 i& l££ jB2 la 







88 t5fi 



8L ia _3fl ISA _3L tlfc 






ft Hz: 



JL l£ 



_32 £j$fi Ji IS J5. ttf 






_3£l i£2 



_SL i£L 18 £6Z 



a tea 



19 







m. ite 



JLtii M 166 



aa t&j 







Jfi4 l£fi 



JflS. tfi3 JI£ £&i JI2 isa 







118 t&t 



jai ^M iiL tfiC 



JL tfef 







J1L. lap 



JL t2L JH. ili 



J15. *23l 







jit $a 



JU IB Jlfi 426 



ji3 in 



20 




120 178 





gi tn 



JU Ha 




J23 tZB 



B± fcZL 





JZi fclfl 



£6 i2£ 




m. tif 



128 ^60 



iig &8i 



ftffffm 




J3]_ i£3 



132 |84 



ffffflffl 



J32. %£& JM4fi& JM l£Z 



ia& $ss 




J37 leg j3§ $a§ 




J23 t^ 



21 




'■'-X 



















m iSL 



M. 4flD J£ tfiE J43 tfif 






144 13£I 



JA£ 43L Jffc 432 J42 433 







m cat 



in tas jsa tt. 



jsL 4ai 







J5I 436 



J5L 431 J5± 43A J55 43B 





- 1 1 1 11 1 










15kt2L 



JSZ 43fi J5fi 4S£ 



J53 4J£ 



22 







m lAti 



J6L 111. J££ iA2 



j^3 iAj 







Jfet 1M 



i^5 (as jfe& yg 



J67 iAZ 







i&a ye 



m ia 



jifl lift 



JZL iAd 







JDL i& 



iia tAP jB ia* 



J25 lit 







JZfeiW 



izz ibl us tm 



m is& 



23 







Jfil ite 



J£L IB. Jfi iflfc 



JS} in 







164 IBS 



J£5 i&3 ifife tfiA 



187 i_BB 







jsa lat 



JfiltBD M IBS 



in tar 







B2 |L0 



JMfcL m $LZ J3£ tL3 







nfc fc£4 



J3I &5 J3S 4I£ 



Jig ta 



24 







m. ua 



2ii ka w 4iA 



213 ttfi 







2a ull 



2AS iLs m III 



IB in 







20fi in* 2*1 %SL 111 lis 



£1L tQ3 







212. kn& 



213 iflS Hi lot 115 ifll 







21£ LOS 2I71D3 2ifilQ^ 2ft toft 



25 







120 tU& 



211 tOD ^2 to 



223 tDF 







22k tU 



225 tii 



Z& iii. 217 413 







22fi fct* 



121 t££ 23J3 IS 



iSL t£3 







232 to 



133 tE9 134 tlA 



135 t£B 







12fci£L 



137 iLD £3§ tEf 233 til 



26 







2M IE! 



-211 t£l Z42 t£2 



£13 t£3 







214 Iff- 



245 tL5 J2& *££ i£I in 







2&bl£> £13t£3 Z£0 *J* 2SJ £££ 







2S2 tfX 



253 fcH> 25*4f£ ISSiiJ 



t- 



_ t_ 



x: 



SN5S ii^ik S''1"i 3M SB K *S*l!* 
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Ifcfcfc 



2 K K K K 
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The OS! 48 Line BUS 



offers the 
broadest line of BUS compatible micro- 
computer boards This line includes 
several new and exciting products 
which are not available anywhere else, 
such as a three processor CPU board, 
dual port memories and a multi- 
processing CPU expander. 



has delivered 
approximately 100,000 boards based 
on our 48 line BUS and is now deliver- 
ing thousands per week in 17 models of 
computers and dozens of accessories. 



BUS design 
incorporates high band width, high 
density and mass production 
technology to achieve a truly remark- 
able performance to cost ratio. 

Here is just a sampling of the many 
OSI 48 BUS compatible boards 
available for the systems user, proto- 

it, OEM user and experimenter. 



CPU 

• Challenger II CPU BASCmROM 
6502 based CPU with serial i'C 
4K RAM machine code monitor 

• Challenger in CPU has 6S02A. 6800 
and 280 micros. RS 232 serial port 
machine code monitor 

• 5602 multiprocessing CPU 
expander rum POP-6 280 and 
8080 code 

MM 

• 16K slate RAM (Ultra low power) 



• 8K state RAM (low cost) 

• 16K state RAM (lew coat) 

• 24K state RAM (high density) 

• 4K Static RAM (2102 MUd) 

• 16K dynamic (ultra low coat) 

• 32K dynamic 

• 46K dynamic (high density) 
EP*Oy loer* 

• 8K 6834 EPROM board 

• 4K 1 701* EPROM board 
I/O Boards 

• Audio Cassette interlace Kansas 
Oty standard 300 baud 

• RS-232 eon board 

• Combination audio cassette two 
6 bit DACs one fast A/0 and 8 
channel input mux 

t Combination RS-232 two 8 oil 0AC« 
one last A/0 and 8 channel 
input mui 

• 32 by 32 character video display 
interlace 

• 32 by 64 character video display 
interface 

• 16 port serial board RS-232 and/or 
Ngh spaed synchronous 

• Parallel (Centronics) Line 
Prmter Interlace 

• 96 Line Remote Parallel Interface 



• Voice I/O board with Voirex* 

module 

DISKS 

• Single 8' (loppy disk. 250 
Kbytes storage 

•Ouel8'lloppy<Mk.S00 
Kbytes storage 

• 74 Million byte Winchester Oak 
end interlace 

OT«« 

• 8 slot backplane board with 
connectors 

• Prototyping board 

• Card Extend* 



t Can use lour 2716 EPR0MS 
instead oi BASIC or can be 
configured lor disk 

• i megabyte memory man- 
ager, software program- 
mable vectors 

• Runs concurrently with 
another OSI CPU 



• 215NS access lime 
automatic POWflr down 
standby mode 

• Expandable to I6K 

• Can be expanded to duai 
port operation 

• 20 address bus 

• Can be populated lor 
4Kby 12 bits 

• Uses 4027 RAMS 

• 20 address bits 

• 20 address bits 

• 16 line parallel port and on 
board programmer 

• 16 line parallel port 

• Expandable lo CA-7C 

•Expandable to CA-7S 

• Also Features 8 parallel 
I/O lines 

• Also features 8 parallel 
i/O unes 

• Keyboard input port 

• Upper/lower case graphics 
and keyboard port 

• 75 lo 19 200 Baud and 
250K and 500K bit rales 
individually sirappable 

• With cable 

• interfece "Front End' 
remotabie vie 16 pin 
rcfion cable 

• Fully assembled voice 
output experimental 
voctmpul 

• Complete with operating 
sysiem software and disk 
BASIC 

• Complete with operating 
system sottware.and disk 
BASIC 

• Complete with OS-65U 
operating system 

• Cenbedatfy-ehained 
lon-skJU 

• Handles over 40 16 pm C s 

• With connectors 



For more information, contact your local OHIO SC EiVTIFIC Dealer or the factory at (216) 562-3101 



♦ 5.-9 

♦ 57-9 

+ 5/-9 

+ 5/ ♦ 12/ -9 

+ 5 

♦ 5 
+ 5 

♦ 5/+12/-9 

♦ 5/+12/-9 

*il 4-12/ -9 

+ 5/ -9 

♦ 5/-9 

+ S/-9 

+ 5/-9 

♦ S/-9 

+ 57-9 

+ 5/ -9 
+ 5 

♦ 5/-9 

+ 57-9 

♦ S/-9 

♦ 5/-9 
ril-9 

♦ 57-9 





i'soo 


4- -pi i 
% 38.00 


C2-0 


298.00 


910 


NA 


CM 


490.00 


seoz 


125.00 


NA 


NA 


520 


35.00 


CM-3 


498.00 


525 


35.00 


CM-7 

CM-8 


190.00 
339.00 


527 
420 


35.00 

35.00 


CM-9 

CM-2 


NA. 

124.091 


530 
530 
530 


NA 
NA 
NA 


CM-4 

CM-5 
CM-8 


m 


450 


35.00 


NA 


NA 


45S 


39.00 


NA 


NA 


430 


35.00 


CA-4C 


99.00 


430 
430 


35.00 
35.00 


CA-68 
CA-7C 


99.00 

309.00 


430 


35.00 


CA-78 


388.00 


44C 


35.00 


NA 


NA 


540 


NA 


CA-11 


248.00 


550 

470 


35.00 
NA 


CA-10X 
CA-9 


200.00 

to 
900.00 
249.00 


- 


- 


CA-12 


S404O 


- 


- 


CA-14 


88X48 


470 


NA 


CO-IP 


790.00 


470 


NA 


CMP 


1380X0 


- 


- 


CD-74 


9000.00 


M0 


39.00 


NA 


NA 


498 
499 


29.00 
39.00 


— 


— 
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